Proteomic analysis of differentially expressed proteins in caprine milk during experimentally induced endotoxin mastitis.
The goal of the current study was to identify proteins in goat milk before and at 18 h following intramammary challenge with lipopolysaccharide (LPS). Initial evaluation of protein profiles generated using 2-dimensional gel electrophoresis on skim milk samples from a group of 6 goats collected before challenge and at 18, 24, and 48 h after LPS challenge revealed little change in the abundance of casein proteins, and minimal changes in the presence or abundance of the plasma protein serum albumin, which is known to leak into milk during coliform mastitis in dairy cattle. Proteins in baseline milk samples and in milk from the same goats 18 h post-LPS challenge were excised from the gels, and peptides were sequenced using nano-flow liquid chromatography coupled with tandem mass spectrometry. Despite the overwhelming presence of casein proteins and β-lactoglobulin, the lower abundance proteins β-2-microglobulin, fatty acid-binding protein, serum albumin, and retinol-binding protein were detected in skim milk samples from healthy goats. Skim milk samples 18 h postchallenge were characterized by the sustained presence and abundance of the casein proteins, and by the presence of haptoglobin, serum amyloid A, lactoferrin, cathelicidin-1, and cathelicidin-3. No marked differences in the intensity of the spot corresponding to serum albumin were observed in gels of skim milk samples 18 h postchallenge, which could indicate that the breakdown of the blood-milk barrier during endotoxin mastitis may not be as profound in goats as has been observed in dairy cattle. Nonetheless, the occurrence of an inflammatory response was supported by elevated somatic cell counts in the goat milk following inoculation with endotoxin, as well as by the presence of both antimicrobial and acute phase proteins. The results provide information about the composition of proteins in goat milk as well as added knowledge of the host response during endotoxin mastitis in goats.